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An Abftratt of a Letter of Mr,. Anthony Leewen- 
hoek Fellow of the R. Society; concerning the 
farts„ofthz Brain of fever all -Animals ythe Chalk 
Stones 'of the Gotit; the Leprofy ;' and the Scales, 
ofEeles. 

HAving lately been imployed about the Eyes of 
Turky Cocks , I proceeded to examine the Brain ,* 
and tho in my. Letter of the 14 th. of May 1677, X 
have already treated of that iubjed;, I mall take no no- 
tice thereof, but lay down my Obfervationsl hope more 
diftinctly and lubftantially then before. 

Ifirft took in hand the Conical parts of the brain : pf a 
Turky Cock, thefe parts (a great number of final! blood 
Veflels and "fmall Globules excepted,) confift of a very 
clear Cryftaliine Oily matter, which for its transparency 
ought rather to be named Vitreous then Cortical. When 
I feparated a little of this matter from the reft,, there 
flowed from the place (tho' it fpreadlef^then^tfoofa 
hair,)- a little thin mbift'ure, containing in.it fome ex- 
tream fmall Globules, lefsthen^th part of one of thofe 
which make the rednes in the blood. It is to be noted 
that this fluid matter, was cheiflly in the brain of fuch. 
Turkeys, as ha d been dead for fome time. It is alfo" not 
improbable, that a partof this moifture might flow, out 
©f fome of the fmall Veflels, or that fome of the very 
minute VefTells might have been turned into a watery 
fubftance. 

Befides the aboue mentioned fmall Globules; there 
were alfo fome abbuf the bignefs of 5th of a "Globule of 
our blood. Thefe two forts I conceived might have 
come from fmall. Veflels which* by chancel had broken, 
being made out of the grofler parts of the fluid, at the 
time that the humours grow, cola and lfafgnate. 

Together with the above mentioned Globules, these 
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were fome tranfparent irregular ones, as big or bigger 
then a Globule of our blood, which lay among the bran- 
ches of the blood Veflels, in, a fpace no bigger then a 
Courfe /and., Many of thefe blood Veffels were to fmall, 
that if a flat ovall particle of blood (which cauies the 
rednefs therein,) being fuppofed to be perfectly Globu- 
lar, were divided into ;oo parts, yet could not one of 
thofe parts pafs thro their Cavity's, without being more 
divided and fitted to enter them. For if the widenefs 
of the Cavity, be as i. the Diameter of the Globule is as 
8. and consequently the proportion as. i. to / 1,2. 

Tho" thefe blood Veffells were fo fmall, as is before 
faid, they had notwithstanding fuch a degree of colour, 
that;! could difcern the matter in them, to be that which 
maketh the blood red. And I was further confirmed in 
my Judgment, by obferving that other blood VefTells, 
which were fome what thicker, appeared proportiona- 
bly higher coloured, and more inclining to red: and 
thax the rednefs appeared more jlain, when j or 4 Ve-f- 
felslay immediately one over the other, without any o- 
ther matter intervening. 

The caufe of the brownifh Colour of the Cortical parts, 
I take to be the great number of Veins and Arteries, 
which run thro' the tranfparent fubfrince, whereot thefe 
pat ts chiefly cohfift. To which may be added that there 
were feverall particles mixt about as big as| of a blood 
Globule,which were not tranfparent. We may perceive 
that the Cortical parts in many places enter deep into 
the Medullary, but if? 'we diligently fearch into them, we 
mail find them as full of blood VeflTelis as the outfide. . 

Befides the aforementioned very thin blood VefTeHs, 
there are other Veffeils in the brain, fothin, that I con- 
ceive a round body (&$ aforefaidj altho divided into 
above a iooo parts, Could not pais through them. 

Tis to be noted that in thefe Obfervations, are men- 
tioned only fadi' blood VefTels, which are as thick or 
thicker then a hair of my head. But 



But to come to the Medullary pans of the brain, there 
in were contained irregular Globules of different fiies, 
fonie of which were of the bignefs of a Globule of ©ur 
blood, and fonie larger, feeming to confift of a thin 
tranfparent Gyl-like fubftance ; thefe are here ta- fetch 
numbers fehiefly where the Medusa fpinalis beginnethj 
that they feem to compofe the great-eft part of the brain. 
This great number of tranfparent Globules, caUfes a 
white colour (for all tranfparent bodies, which are not 
fo united together, that the Ray of light can in a ftreight 
fine pals through them, and fo make them as it were 
one body, muft produce to our fight a white colony as I 
have formerly often laid,) thefe irregular Globules, were 
yet fo faft jpyned the one to the other, that ('when I had 
lay d them very thin, or fingle before me, and endea- 
voured to feparate them J fome would be drawn out to 
twice their naturall length, andthen feemed to me, as 
if they were kept together by netlike threds. This made 
me think, that the fmalleft branches of the blood Vef- 
fels might incompafs thefe Globules, as we find the 
fmald Horizontal!: Yeffells, in fome kinds of Wood', give 
way to the great perpendicular V-eflells, and wind half 
about them. Audi was confirmed herein, when I per- 
ceived, manyof theforefaid Veffells, appeared clear in 
the middle; and brown ifh on both fides ; but more brown^ 
when I had torn the jG lobules afunder, and lay'd the 
thin thred-like parts- by themselves. 

In fine the Medullary parts of the brain, appeared of- 
ten like afifhersnet, between each of whofeMelhes, wa£ 
placed a very plyable ball-like fubftance »• which chang- 
ed its figure into round or Ovall according' as tile faid 
Mefhes were ftretched one way or other. Moreoverthe 
faid Medullary parts confifted of a very great multitude 
of very fmall Globules, and fome clear thin matter;, 
which laft, I alfo Judged, to have flowed out of the Vef- 
fells, that were, brokeiiy as alfo, that fonie of tl>e "vefTe! Is, 
might have been turned into a "Watery fubftance. I 
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I obferyed alfo the brains of a fheep, and perceived 
in theCortical parts, a very great multitude of extream 
thin blood Veffells, containing fome of thefubitance, 
which maketh the rednefs of the blood ; whereby the 
Cortical parts become of a brownifh colour. 

While I viewed the incomprehenfible number, of thefe 
fmall Veffells ,• It was very delightfull to me, to contem- 
plate how every one of them, fpread it felf into feverall 
branches. 

There were alfo a great number of Globules not fo 
tranfparent as others that were neer them, and that were 
in fize as \ of a Globule> which maketh the rednefs in the 
blood : thefe I Judged to have been extravafated, by the 
tearing of the Veffels afunder, arid to have been fix of 
them compounded together, when the Veffells were wide 
enough to carry them,- but when the Cavities were fo 
fmall, that they could not pafs thro' them, they then 
broke into lefTer parts, and loft their colour. 

For the better reprefenting the inconceivable thin- 
nefs of the blood Veifells, I made the following Calcula- 
tions. vi!{. ioo red Globules lyeing fide by fide, do not 
equall the Axe of a Sand : let then a Million of them be 
equall to its folid content. There are blood Veffells in 
in the brain, which I judge ^ part of a blood Globule 
would be too big to pafs thro' ; io that the Diameter of 
the Vefleil, is to that of the Globule, as r. to 4, and if a 
courfe Sand be divided into <*4 Millions of parts, 1 of the 
parts (if it be ftifF and imply able J will not pafs thro' one 
of the fmalleft VelTellsof the brain. 

To proceed, the Cortical pin of the brain, was confti- 
tuted of fuch a cleer and Glafs-like fubttance, as I have 
above mentioned i only with this difference, that it had 
white ftreaks or lines, thinner then a hair of my head, 
which to the naked Eye were invifible. Thefe I judged 
to be occafioned, by a more then ordinary number, of 
very tranfparent great Globules layd together. I have 
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alfo perceived, brown ftreakes running thro' the Medul- 
lary part of the brain, which were only caufed, as I con- 
ceive, for that there were but few, or none of thofe tiahf- 
parent Globules, there placed. 

I examined fome of the parts, which lay neer the be- 
ginning of the Medulla Spinalis ,• and I foraetimes 
thought, I had found out a thing that I was doubtful! 
ot~, in the brain of a. Turkey: vi%. That the great tranf- 
parent Oyl-like Globules, were, as it were furrounded, 
with an innumerable quantity of extreme thin, and net- 
like Veffels or ftreakes, mixed with fome thicker Veffels, 
which lay in a line, and excelled in tranfparency, cauf- 
ing thereby, where they lay in numbers together, the 
brain to appear very white ; thefe were in thicknefs about 
tlvpartof ahair or fomthing Jefs. The other fubftances 
were little differing from what I have before mentioned 
in the brain of a Turkey. 

Afterwards, I carefully examined the brain of an Ox, 
and fatisfied my felf, that the Vitreous, and very tran (pa- 
rent matter, which makes up moft of the Cortical part, 
confifted of nothing but extreme thin ftreakes or Veffels, 
which were neerly joyned together : but at another time, 
I could not to content, affure my felf concerning the 
fame. As to the remaining fubftance of the Cortical 
parts, I could difcern no difference, from the brain of 
other Animals ; but that there was not f ueh a Quantity of 
fluid matter, as in Animals which had been longer dead. 
I found alfo the Medullary fubftance of the brain, to be 
luchaslhave before mentioned inafheep: for it had 
very white ftreaks, in the parts from whence the Medul- 
la Spinalis taketh its rife: this extream whitenefs, was 
fromfeveral very tranfparent VefTells, which lay next 
one the other,and feemed to me, only made to carry the 
matter, by which, the Medulla Spinalis and Nerves, are 
partly nourifhed and maintained. The greater! of thefe 
laft Duds, (by guefsj was about T5 3 part of the thicknefs 
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of a hair of my Beard i but at other times, I have difeern* 
ed them thicker, and accoiding to all likelyhood, 1 
here met- with a place , where, thejfe t r-anfparent VeiTels 
were thinneft, la all thefe my Qbfervations, I pals by 
many blood Vefels, which are vilibie to the naked Eye* 
for they are to appearance, like whole RiverS* whereas 
the other fmaUer VeflTels, ofwhichlhave before fpoken, 
feem, bjit like, fmall Ditches or Channels* 

I have- alio examined, the Fitredm erfraofparentparts 
of the. brain of feveral Sparrows, immediately aitef-their 
being killed ; and have therein, not onlv cieerly dif- 
cem'd,a great number, of fmalj; blood VeiTels , as in. a 
Turkey ; but a& plainly,, as in an Ox^or fheep, Alfo the 
other parts, of the brains of a- Sparrow, were very.neer 
oi the fame bignefs., withthofeoianGxi there being no 
other difference (the great blood Veflels excepted J bat, 
that thefe confifted of a greater number of the fame 
parts,. There were alio, in the CoxPtcal^zxU, . an incre- 
dible number o£ extreamv fmall VefTels, lying fo clofe 
to one another,tha>t by jreafon of their -tranfparencv ,they 
look'tvlike Glafs. The fmallnefs ©f thefe ¥eflels, I have 
ib. of ten meafured, that I have no fcruple remaining* 
nor will any one elfe doubt ;* who confiders, what the 
Organs muft be in Infects, or what proofs thereof, we. 
have within our felves. For, as I lately anotomized the 
EyeofaMan, I compared a ftreakor -Vef&Ul found in 
the Cboraides, with the Axe of a couiife land, that was 
^th, of aalnchr, making upon my Scale 330 Mierofeopiy 
cai parts, now % of thefe ftreaks, lying by the fide of jone 
another, made but ^ of the Axe of the fand,fo that the 
fbcefaid Axe, is Z64.0 times broader then the ftreak.. This 
number 2*40, multiplyed Cubically, to .fi&de out the 
folid content, it will make out, above 1? thoufand mil* 
lions: fo that a cours Sand, as before is faid, ought to be 
divided, into {& many thoufajnd million parts, before it 
could pals fo thin a VefTeL 
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The Medullary parts here, confift chiefly of very fm&il 
Ireakes or Vefiells, together with many (mall blood Vef- 
fells;asin the reft of the brain: otherwifc they differed 
littIe,-from the ianie parts of an Ox.Sheep, or Turkey ; 
as I have before defcribed them, only, the tranfparcnt 
Oyl-like Globule?, were not fo large* but, when I ob- 
served the brain of a Sparrow, which had been 24. hours 
dead,I faw -the tranl parent Oyl-iike Globules, as great, 
as thofe in the brain of an Ox, or other Animals. From 
thislaft, and -other Obfervations, I have been confidering, 
whether this great number of clear tranfparent Globules, 
might not, when the Animal was alive, have been de- 
figned to feed the Medulla Spinalis and Nerves ,• tho' now 
that Animal is dead, and the humours ceafe to flowj the 
particles that touchtonc another, congeal into figures of 
different fizes: For the blood that iscarryedby the Ar- 
tery's, into the Cortical part of the brain, does not return 
thence, by the Veins, but is prepared in the Capillary 
Veflels, till it be fit for the nourilhment of the Medul- 
lary parts. 

Tliis'may feem ftrange to (ome, who might ob;ecl: that 
becaufeof therednefs of the blood, the brain ought to 
be feddifti of colour ,• but that followeth not ; for the 
green Globules,of greenifh flegm or fnot,are truely blood 
Globules, which have changed their colour, being Ml of 
the fame fize with them, and confifting each of 6 diftincfc 
Globules, as they doe: and I conclude that as thefeare 
changed,from red into green, that alfo, as likely the red 
may loofe their colour, and become white ; efpecially 
when they are divided into very fmall parts as they muft 
be, before they pafs into the Capillary Veffels. 
I have lately examined the Chryftalline humour of the 
Eye of a Man, that I might know, whether the fmall 
threds ofthe Scales, wind about in the fame manner, as 
I have formerly defcribed them, in the Eyesofbeafts: 
but I could not difcern the true conftitution thereof, 
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Botwithftandinglhave twice, and at two diftincl: time?* 
endeavoured it. This I obferve, that the Ghryftalline 
humor was not fine, and cleer, bat yellowifli, whereby it 
differed from the Eyes, which I had formerly feenof 
o. her Animals. 

1 have read the Book of Dr. W m . Ten iQiine, out of 
which 1 cannot but note, that the faid Dr. agrees with 
my Obfervations concerning Moxa, written the 14th 
of May 1677. namely that Moxa is no artificial prepa- 
ration of the Choiceft Herbs , made by the Chinelesand 
Japoniers, as H. Bujhof affirms, in his Boo k oiMoxa, pag 
' S2. ' Saying, none of all the Druggifts of Europe, have 
'any knowledg of the manner of preparing this Moxa* 
* and by thofeof China, this Art isoffuch elteem, that 
' they will not for any money, difcover it to a Stranger. 
But my opinion is, that Moxa is only a production of a 
fruit, like the downy fubftance about the Peach, the 
Quince, and fuchlike: and Dr. Ten j^/»e holds, that it 
is a Wooll, of fome leaf. I related alfo, in my fore- 
mentiond letter, thatlhad made tryall of the burning 
of the Moxa, on my ha nd j what difference there was be- 
tween that and Cotton , what may be the realonswhy 
the Chirurgeons efteem. Cotton fiery and chitrlifh, why 
it hurts a wound, when a band is made therewith, vi%. 
becaufe the hairs are flat , and have fharp edges ox 
fides, 

I have tryed many other Woolly fubftances, which 
grow on fome leaves and fruits , in what manner they 
burn, and chiefly the Woolly fubftance which the Po- 
plar Tree fheddeth ,• which Wooll, I had a conceit, when 
I had viewed it with my naked Eye, that it would burn 
quick :I had alfo the fame Opinion, of the Woolly iub- 
itance filed by the WiUow Tree,inthe beginning of June ; 
which lall, in the tryall excelled that of the Poplar Tree. 
ButI haveyet met with no Woolly fubftance,growingwith 
as, which burnetii fo well as Cotton , and thofe, who with 



us, undertake to cure the Gout, or any other difeafe, 
and have ao Maxa } I would recommend to them Cot- 
ton. 

I have alio tryed the tinder oFburnt linnen, but this 
burnetii more fierce, and deep at once, then would be 
done at 10 times, with Moxa or Cotton. 

A relation of mine, much troubled with the Gout, has 
his heel fpoyft with the great quantity of Chalk", that 
breaks out of it ;• this matter I examined in my Method, 
and feparated the fame in 3 parts, the firft was the dryeft, 
and whiteft, madeoffmall irregular parts, as if fome 
fmall lauds lay together; thefe thro' the Microfcope 
appeared very* dark bodies, and each of them confifted 
of a great number of long tran (parent figures ; which I 
can liken to nothing better, then" to cut Horfe-hair, 
fome thing (harp at both ends. Thefe figures I judged 
lo thin, that more then a 1 000 of them lying„clo(e toge- 
ther,, would uotmakeout, the thicknefs of a hairofour 
head; Ihavereprefentedfome of them, that their pro- 
portion in thicknefs, to their length, might be com- 
prehended^ Fig. 4. A. I have alio found that thefe parts 
lay in very good order,one by the other, as in Big. /. B. 
andfometimes2, $, or 4. and more in length.- I have 
often feparated thefe. fmall fand-like parts, one from the 
other, and again divided each of thoie parts, and then, 
I have not only feen, the figures which conftitute the 
white matter,. as Fig. B. but for the moft part, in a con- 
futed order, as Eig. 6. C. I have alfofeen fome of thefe 
figures fo fhort, that fome of them were in length but |of 
Fig. A. and fome but f.yea \ thereof, as here. Fig. 7. D. 
but I conceived this was not their true length, but, that 
in the handling; -they had broken. Among thefe figures, 
fay fome irregular; parts., which were again co'nfti- 
tuted of Particles,, which! judged, had been Globules- 
of blood, and had here in prefling, bin broken or bruiied ; 
As alfo many roundilh. parts, which I judged* had been! 
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of a Wood Globule ; alfb fome fraall roundifh pat tides* 
which I judged fa fjaaall, that 36 of them, would conftt- 
ture but one Globule of blood. 

The ad fort of this Chalky matter, not fo white as the 
former-; contained the forementioned irregular parts, 
of long figures, in a very tough cleer matter, mixed with 
blood GlobuIes,and very many of the forenamed fmail 
roundifh parts. 

The 3d fort, was to the naked Eye, f omewhat reddifh* 
caufed by the many blood Globules, mixed, throughout 
'theflimy matter in the Chalk: It was alio conftituted 
ofthe beforementioned roundilh parts* 

Altho* with us the Hofpitals ("of the Lepers,) are in 
raany places ruined, or converted to other ufes; and 
Tomelearned Perfons, maintain, there is here no fuch 
incurable Leprofy ; there are notwithstanding, at Har- 
lem, Searchers'appointed, to vifit fuch Perlons, as re- 
pair to them, pretending to that difeafe,- who have 
power to grant men a feald Certificate, and a Clapper, 
whereby they are authorized, to beg their food, for 4 
fucceffive years; afther which time, theymuft be again 
reviewed. 

I inquired of one of thefe licenfed Men, wherein his 
difeafe confifted, andhefhewed me his head, which was 
all covered with a skin, that fcaled off, and red dry 
fcabs : thefe fcabs I guefs to be caufed by bis fcratching, 
or rubbing the part that itched, till the blood came, 
which blood afterward's dryed upon the -place. This 
Perfon, ashefaid, had his body whole and found. 

Another of about 3 6 years of Age, had all his head 
and Face found, and his head covered with black thick 
hair; but he faid, his whole body/part whereof I fa w,) 
was beTet with great and fmall, white and red fplatches, 
and alfo red fcabs:, the white fplatches, were places 
From whence the fcabs, of their own accord fcaled off j 
the red fcabs, were caufed as before,by the hard fcratch- 
ing 
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rag of the place, which canfed the blood to iflhe om x and 
which dryed. thereon; as the infected perfoh alfo ac- 
knowledged. This pefioa had been undertaken to be 
cured by 3 , feverall men; the felt, pretended to do 
it by Salves, but without efteclr: Thoiecpnd, by blood 
letting ; which he reiterated io often, that the Patient 
was much enfeebled thereby, but had no -benefit j the 
third; who pretended great skill, purged him- fb oite-n, 
that he became much weakned thereby-,- arnd was ra- 
ther worfe : fa that in the end, he was fain to repair- 
to Harlem, for a Licence to beg»- 1 caufedthis man to 
fcratch gently fome of the f:ales 1>ff*irom Ms- leg, which* 
I peierved in a-paper, and afterwards obferving them, 
I found- that in many places,. they were befet withfmall 
partsofdrvedbioddand'matier. A jdperfon, whom 1-; 
met, w as a Youth about 1 2 years of Age, his head was co- 
vered with fuch foul fores, that I could net ftay to view 
it,without loathing. 

A 4th *perfoa I? met> was a Woman, about 30 years of 
Age, who -was likewife permitted to beg j fee faid, heir 
difeafe confifted in the skins fcaling fhom her head, which 
extreamly itched, and when fcratched, didTArery much 
pain her, and a Mb bled, and caafed thofered fcabs* She 
offer'd to uncover her head, but I was fatished without it* 
the more for being from homeland lodging as a Friends 
houfe.- 

Cftfa Scales of Eel*. 

Amongthe-Fifhes, whicfcare generated m om Rivers* 
amd waters, I know but of two. forts* that are faid to have 
no Scales,- the one fort istheEek and Fueling, j n feme 
places not diftingmifhed, but with as thev are diftln^utih* 
ed : the Reding being flatter and plearfirtgerm tart, and 
therefore fold dearer: the zd fdrty is the Eefpout, this, 
laftfort arefeortj andtfeickjaad'fcaffce'to bo met wixwi 
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which two f©rts of Fifli, the Jewes will not eat, as forbid- 
den by the Law of Mofes Deutr. io, 14, &cc. 

I examined the fkins of thefeFiihes, after I had cleared 
them of their flimej and found. them covered. with Scales, 
as much as other River Fifh; for the Scales, altho" very 
thin, and fmall, lay orderly, and clofe faftned one over 
the other. Befides thefe 'Fifties are alfo provided with 
Fins, like other Fifti; for they have on each fide of the 
head, a perfeclrFin $ the whole hinder part, or Taile, 
is as well above as under, furniJbed with a continued 
Fin. And for as much as this may feem ftrange to 
ibme, and cheifly to the Jewes i who for want of a more 
neerfearch, into' the conftitution of this Fifh, have been 
diverted from fo relifhing a food : I caufed one of thofe 
Scales, which I had taken from under the Belly, where 
they are the leaft, to be drawn out, as viewed by a Micro- 
fcope: but while the Artift was imployed in the doing 
thereof, he faid, he could as foon cut it in a Plate,as draw 
it, and I therefore c aufed him foto doe: of which you 
have here the Print Fig. 8. JBCD. is the Scale taken 
from the Belly of a great Eele, the Circumference of 
whofe head,,, was neer 7 Inches,- but the Scales on the 
back, and fides are Mrger ,• the greateft part of this Scale 
j0€, was covered by .two Other Scales: the part? B, lay 
extended towards the Tail : the reft lay aftet the fame 
manner. Thefe Scales are for the molt part, conftitu- 
ted of round Balls, and fome oblong, in which Balls, in 
many places, appear figures^ like a fpiderswebb ; which 
fortheextreamfinefsahdfmallnefs, could not be imi- 
tated: the Glolmks Gonftifctttjfig each Scale, are very 
transparent* but feme more then others ; and in each 
Globule, appeared a darkilh fpot j thofe lefs tranfparent 
Globules, lay one by the other, and made different Cir- 
cular lines in the Scale$ ; altho' all the Scales, are not juft 
of the fameJhape » I have yet obferved, in many of them, 
as I judged, the fame number of Circular lines. From 

whence 



Or] 

whence I conclude, that every year, the Scale encreafcd 
one Circular line; and by confequence, tlie number of 
thefe Circular lines, being feyen ; the Fifti muft have been 
fevea years old. Thefe Circular lines are here denoted 
Fig. 8. by EFGHIKjL- Fig- 9. is the fame Scale in fize, 
as it appears to our naked Eye. 

I have alfo examined, the flime lodged on thefe Scales, 
but I can fay little thereof, till I have made further Ob- 
fervations. &c. 

Delft fulji zfth, 1 <53+. 



K. TbeChy- 



